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I. INTRODUCTION

Most current vulnerability/lethality programs represent a penetrator's path
through a target by a shotline. This shotline is constructed, at least conceptually, by
passing a ray through a geometric description of the target and recording each target
component that the ray intersects and at what distance from its origin the ray enters
and exits the component. The analyst will typically select azimuth and elevation
angles from which to view the target, and then superpose over the view of the target
(hereafter referred to as V) a rectilinear grid, as shown in figure 1. From a selected
location with each cell in this grid a ray will be sent through the target to generate a
shotline. The aggregate of these shotlines is then used in determining the entire
target's vulnerability.

One drawback of the shotline approach is that, whereas many man-months
might be spent on a detailed description of the geometry of the target, the projectile
can only be represented by a straight-line trajectory, an abstraction with zero cross-
sectional area. Of course, if the projectile's geometry and fuze design are accommo-
dating, and in the absence of yaw and other complications, this limitation is not too
serious for planar targets of infinite extent. But for some projectiles — either with
piezoelectric contact fuzes on probes or with inductance- or capacitance-type influ-
ence fuzes — the single-ray approach is insufficient. Even such common target
characteristics as discontinuities and high obliquities cause problems for zero-width
modeling of projectiles.

This report presents a modification of the standard shotline method. A com-
puter routine called SHOTCYL provides a means of modeling the three-dimensional
geometry of projectile/target interaction. The projectile is represented by a main, or
central, ray together with one or more rings of planetary rays disposed parallel to
and at specified distances from the main ray.

This representation has been used in analyzing the behavior of several HEAT
rounds. In such a warhead, the charge is mounted some distance behind the fuze.
This built-in standoff is intended to allow the penetrating jet to form before it
strikes the target. A jet's penetration into armor is sensitive to standoff, so any
abnormal impact (such as that illustrated in figure 2) might significantly degrade a
round's performance.

Given a bundle of rays for each grid cell, a program called MISFIR computes
the effective standoff for each cell, using the built-in standoff and the geometrical
details of the projectile's impact on the target. This provides for more realistic
treatment of several projectile designs and of such target-surface properties as obli-
quity and edges.
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Also discussed here is the employment of the new method in an analysis of the
effectiveness of a hypothetical two-fuzed missile. The missile has a primary fuze
that is mounted on a long probe and a secondary fuze further back on the shoulder
of the missile, as shown in figure 3. The modified shotline method was used to
answer two questions:

1) For a given projectile, target, view, and aimpoint, what is the probabil-
ity that the secondary fuze will strike the target before the primary fuze?

2) Under the same conditions, what is the probability that the secondary
fuze will strike the target after the primary fuze, but during the primary's
built-in delay?

II. PROJECTILE MODELING TECHNIQUE

The key input for the enhanced method is a description of the projectile.
Depending on the nature of the projectile, this three-dimensional model will
represent the projectile's fuze, its nose, its influence envelope, or whatever the
relevant volume. The following paragraphs provide a conceptual explanation of the
model.

Consider an arbitrary solid S traveling along a straight-line trajectory, T. The
volume it sweeps out is a cylindroid. We add a frame of reference whose origin, 0,
is at the front tip of 5. Now let us make the assumption that the solid is radially
symmetric about T, and that its maximum circumference, C, occurs at some distance
D along T (see figure 4). A snapshot (ignoring the early part of the trajectory)
reveals that the shape of the volume swept out is that of a right circular cylinder
capped with the patch, P, of S's surface that is bounded by C and contains O.

Any collision between 5 and a stationary object will take place at a point on P.
This patch is the crucial part of our model, and can be approximated by a set of cir-
cles that are centered on T, each circle being specified by its radius and its stepback
— the distance from 0 to the circle's center. As the solid travels, the circles sweep
out concentric cylinders. These cylinders, as they exist at any specified instant, can
be represented by rings of rays originating on the circles and extending backwards.

In principle this is how a projectile is modeled. The program determines at
what point each ray intersects the target and, considering the contours of the
projectile's leading surface (as rendered by the model), decides where and how the

12
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FIGURE 3.—Hypothetical Two-Fuzed Missile.
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FIGURE 4.—Flight of a Radially Symmetric Solid, S,
Modeled as a Bundle of Rays.
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projectile first touches the target. This, together with the projectile's built-in stand-
off, provides enough information to compute the effective standoff for the hit being
considered.

. SYNOPSIS OF ALGORITHM

The three-dimensional model of projectile/target interaction is centered upon
the program MISFIR, written in CDC Fortran 5. MISFIR is built on the formalisms
of the GIFT (Geometric /nformation /or Targets)* program, which processes targets
described in terms of combinatorial geometry, or COMGEOM. The MISFIR pack-
age currently consists of a ray-tracing subroutine added to GIFT (viz. SHOTCYL);
MISFIR itself, together with its subprograms; and an application program, called
FUZES, which uses MISFIR's results to solve a typical problem in vulnerability
analysis. A generalization of the familiar GIFT shotline provides the means by
which MISFIR represents projectile geometry: The single ray is augmented by a
bundle of rays, the combination being called a shotcylinder. The planetary rays are
grouped around the central ray in orbits that, depending on their radii, can extend
into adjacent grid cells.

The first step is to create shotcylinders for each cell in V, the current view of
the target. This is done by the GIFT subroutine called SHOTCYL. Next the
shotcylinders are used to compute the projectile's actual standoff in each cell. MIS-
FIR then creates histograms of the standoff and a silhouette image of the target. In
the application described here, FUZES is then run to analyze the effectiveness of the
hypothetical warhead. Below are brief descriptions of each step in the process.

The user's input to SHOTCYL includes the angle of attack, expressed in terms
of azimuth and elevation, and such ray-bundle building parameters as the number of
orbits [layers] per bundle, the orbits' radii, and the number of planets [rays] in each
orbit. The frame of reference for GIFT'S calculations is defined by the grid plane,
the plane that contains the origin of the target description's coordinate system and is
normal to the line of sight, or attack angle. The grid plane is partitioned into rectil-
inear cells, and the target's projection onto it determines the cells for which bundles
must be created.

* Kuehl, G.O., Bain, L.W., Jr., and Reisinger, M.J. Ttu GIFT Cede User Manual.
BRL R1802, July 1975, and ARBRL-TR-02189, September 1979.

15



Also input to SHOTCYL is the manner of selecting the central ray's location
within the grid cell. SHOTCYL can use an impact-point file to treat a target that
has already been shotlined*. Alternatively, SHOTCYL can pass its central rays
through either the center of, or a point chosen at random in, each grid cell. For
each grid cell, SHOTCYL outputs the following information:

variable names contents
HCEN, VCEN The grid-plane coordinates of the center of the cell
I HIV A code for the location of the central ray

within the cell
H, V The grid-plane coordinates of the central ray
RAYLEN The distance along the central ray from

the grid plane back to the first item met.
Thus, this number is negative for cells in
which the central ray does not encounter the
target until it has passed through the grid plane.

1TMHIT The item number of the first item met by the
central ray, or -1 if it never hits the target.

And for each planetary ray:

PLNETH, PLNETV The, grid-plane coordinates of the ray
RAYLEN The distance along the ray from the grid plane

back to the first item met. Thus, this number
is negative for planetary rays which do not
encounter the target until they have passed
through the grid plane.

ITMHIT The item number of the first item met by
the ray, or -1 if it never hits the target.

High resolution in shotlining the typical target is not always computationally
feasible. The relatively large grid cells resultant from this constraint render many
applications programs very sensitive to ray location within a cell. In order to
control for positional variation, Robert Wilson has developed a technique of
recording cell impact points in a file parallel to the shotline file. When a target
must be shotlined repeatedly, as in a parametric analysis, the ray coordinates for
each cell can be reused, thus maintaining comparability.

16



SHOTCYL requires one subprogram that is not found in the GIFT or system
libraries. It is a routine called SEEKVEW that scans through an impact-point file to
find the data for a specified target aspect.

MISFIR is the centerpiece of the package. It produces its results — information
about projectile impact for each cell on the target — in several forms. The subpro-
grams called by MISFIR are CPA, PHIT, HISTOG, and SILOET.

CPA selects as the aimpoint the target's center of presented area. This is
equivalent to the centroid of V, and can be calculated as:

a)
c in V c in V

where N is the number of cells, c, in V. This aimpoint is then offset by (Xdc, Ydc) to
allow for dispersion corrections provided by the user.

Once the aimpoint has been computed, MISFIR determines which ray in each
cell strikes the target first and calculates the size of the gap between projectile tip
and target at the instant of impact (see figure 5). The basic formula for this gap is:

GAP = max (0 , max (DPLNETP - DMAIN - CSTPBK, - CSTPBK0)) (2)
p in B

where p is a planetary ray in B, the current cell's bundle, DPLNETp is the distance
along p from the grid plane back to the first planet met, DMAIN is the distance
along the central ray from the grid plane back to the first item met, CSTPBKp is the
stepback of p's cylinder, and CSTPBK0 is the length of a needle probe of negligible
diameter.

For cells in which the primary fuze strikes the target before the secondary fuze,
MISFIR also determines whether the secondary fuze will strike during the primary
fuze's delay. Then MISFIR determines the warhead's actual standoff for that cell —
the projectile's built-in standoff plus GAP — and the probability of the cell's being
hit (P#). The cell's Pff is computed by the function PHIT, which assumes that
delivery errors are normally distributed.

HISTOG computes and displays two histograms. To do this, it partitions into
bins the range of standoffs that were encountered in V. The first histogram gives
the number of cells whose standoffs lie within each bin. The second displays similar
data obtained by choosing an aimpoint on the target and using the weapon's
delivery-accuracy characteristics to weight the standoff obtained in each cell by that
cell's P#. Thus, the histograms convey the relative frequencies of various values of

17
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standoff, either assuming a random hit anywhere on the target or assuming a shot
aimed at its centroid. Both histograms also include a bin for edge hits, cells where
at least one planetary ray intersects the target, but the main ray misses completely.
SILOET* displays an image of the non-empty portion of the grid plane, where each
cell is represented by standoff to two decimal places, and in units of tenths of a
charge diameter. MISFIR also prints all its results to a file for use by other pro-
grams. The information produced for each cell is:

variable names contents

HCEN, VCEN The grid-plane coordinates of the cell.

DIST The effective standoff for the cell.

CYL1 The number of the cylinder containing the ray that
struck the target first.

FZ2HIT A Boolean flag indicating whether both the primary
fuze struck the target first and the secondary
fuze struck during the primary fuze's delay.

CELLPH The cell's PH.

FUZES provides information about the performance of the hypothetical missile
by estimating the conditional probabilities of the two events

EI'. The secondary fuze strikes the target before the primary fuze does.

and

£2: The secondary fuze strikes the target after the primary fuze does,
but during the primary fuze's built-in delay.

both given a uniform-random hit on the target, and given that a shot was fired at the
specified aimpoint. Computing the probabilities of £t required only one modifica-
tion to MISFIR: the value of an existing variable (viz. CYL1) would have to be
added to the output. £2 induced a slightly larger task. Several lines of code had to
be added to MISFIR to handle the computation and the printing of the value of
FZ2HfT.

Based on H. Ege's SILPK program

19



The probability of E\ given a hit, P(£j | tf), is simply the ratio of the number
of cells in which the secondary fuze struck first (i.e. the number of cells for which
CYLl exceeded some user-specified threshold) to the the number of cells in V. The
probability of E\ given a shot, P(£t (5), is the sum of the Pw's of all the cells in
which the secondary fuze struck first.

FUZES computes the probability of E2 given a hit by using the formula

P(£2 |ff) = FZ2Hrr. (3)
c in V

Similarly, P(£2 I •?) is the sum of the P//'s of all the cells for which FZ2H1T = 1.

The source code for SHOTCYL, MISFIR, FUZES, and their subprograms can
be found in appendix A. Appendix B provides a sample run of the package. The
histograms on pages 60 and 61 indicate that, whether the hits were distributed uni-
formly or normally, the preponderance of hits occurred at built-in standoff. They
also show that, although there was about a 13% probability of achieving an edge hit
given a random hit, when delivery accuracy was considered, the probability was
reduced by an order of magnitude. The silhouette on page 62 illustrates these points
for each cell. For the numbers in the sample run, the very common silhouette cell
value of 25 represents 2.5 charge diameters, or 250 mm, which is the projectile's
built-in standoff. FUZES' output, page 63, indicates that P(£j | //) ~ 22%, and
P(Ei | 5) » 12%, while P(£2 I #) » about 8%, and P(£2 1 5) is about 5%.

IV. CONCLUSIONS

Initial runs of the SHOTCYL-MISFIR-FUZES package pining the hypothetical
missile against one important target suggest that the likelihood, and therefore the
importance, of secondary-fuze detonation can be quite significant. More thorough
testing — considering several projectiles and targets — could perhaps settle the issue
more conclusively. In any event, the MISFIR-FUZES model should answer the
question easily and cheaply. It ought therefore to be useful for designers of war-
heads and armored systems, and for those of us who assess the vulnerability of
existing systems. BRL will be using MISFIR routinely in PK analyses.

20



Additions and modifications to the program will no doubt be required in time.
Some changes that are already under consideration are:

1) To allow the number of planetary rays per orbit to vary within the
bundle.

2) To allow the option that planetary rays be positioned at random
around the orbits. MISFIR currently spaces planetary rays evenly around
the orbit.

3) To change the format of the histogram output for clarity and more
precision.

21
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A.K.fi. SH3TCYL

COMPUTES FIRST INTERSECT FDR CYLINDER(S) AROUND A MAIN GRID RAT

DERIVED FR3M GARY KUcHL'S 'GRID' SU3ROUTINE.
SIGNIFICANTLY EMBELLISHED BY PAUL TANEN3AUM

CONTP3L CASD (315)
1-5 NMASPS

5-10 N3PRNT
11-15 RAYLO:

NUMBER OF VIEWS FOR CYLINDER
CURRENTLY MUST BE 1)

.NE. 0 «=> SUPPRESS PRINT OF UNIT 1
LD:ATIQN OF RAY UITHIN GRID CELL
C.EQ. 0 -=> RANDOM POINT IN CELL)
C.EQ. 1 ==> READ FROM RAYFILE)
C.GE. 2 ==> CENTER OF CELL)

DATA

PR3JE:TIL£ CA3C (A23, 215, 2F7.2, 2F8.3, 15)
1-20 R J N S A M

21-25 NU.

25 -3C NPLSTS

31-37 CD
3-.-4<. S T 3 3 F F
4 5 - 3 2 V E L
53-60 D E L A Y
61-65 CMMX:

2)

- CHAR STRING TO IDENTIFY RUN
- NJMBE3 OF CYLINDERS

<1 <* NMCYLS <= lOi DEFAULT
- NJM9ER OF RAYS PER CYLINDER

(1 <= NPLNTS <= 50, DEFAULT'
- CHARGE DIAMETER CMM3
- BJILT-IN STANDOFF CMM3
- VELOCITY CM/S3
- EUILT-IN DELAY OF PRIMARY FUZE CSEC3
- NUMBER OF LARGEST CYLINDER IN PRIMARY FUZE

8)

PSOJiCTILc-SMN CASOS C3F10.2) CCNE CARD PER CYLINDER]
1-10 C^i^CS) - RA3IUS 3F NTH CYLINDER CMM3

- STEPBACK OF NTH CYLINDER CMM3
- LENGTH OP ZERO-CRDSS-SECTIONAL-AREA

PR33E CMH3
CLAST PROJECTILE-SKIN CARD ONLY)

11-23 CSTP?<(S)
21-30 CiTP=<(0)

(4F3.3)
1-3 SISX - X-DIS«>ERSION
3-16 SIGY - Y-DISPERSION CMM3

17-24 X3C - X DISPERSION CORRECTION
25-32 Y3C - Y DISPERSION CORRECTION

CMM3
CMM3

ASPECT CARDS C3F10.0, 315) CONE CARD PER VIEW3
1-10 AZIM

11-20 ELEV
21-30 CSLSIZ

31-35 IOLKP
36-40 ILIMIT

AZIMUTH ANGLE CCEGREES3
ELEVATION ANGLE CDEGREES3
SIZE OF CELLS IN GRID PLANE CMM3
(DEFAULT « 4 IN)
DELETE SELECTED REGIONS
LIMIT GRID PLANE
NUMBER OF SELECTED SHOTLINES

LIMIT GRID PLANS CARD UF10.0) [IF ILIMIT.NE.03
1-10 MMIN - HORIZONTAL MINIMUM OF GRID PLANE

11-20 HMAX - HORIZONTAL MAXIMUM OF GRID PLANE
21-30 VMIS - VERTICAL MINIMUM OF GRID PLANE
31-40 VMAX - VERTICAL MAXIMUM OF GRID PLANE

25



GRID PLANE CSDSilNATES CARDS (3-10.0) CIFF ISPOT .GT.
1-10 CM(1) - HORIZONTAL COORDINATE OF POINT 1

11-20 CV(l) - VERTICAL COORDINATE CF POINT 1

03

71-60 CVC4) - VERTICAL COORDINATE OF POINT

CHARACTER *io DAY
C H A R A C T E R *60 ITITLE
CHARACTER *20 RUNNAM
INTEGER ASPECT, CTL, FI1»«XC, I, IOLKP, IDUM, IHIV, IHORZ, ILIMIT,

1 INFCEL, IRANH, IRANV, IREGDN, ISEED, IS5ED1, ISOLID.
2 ISPCT, ISU3F, ITMMIT, IV5RT, J, L, LENRPP, LIRFC, NCELL,
3 NMCRZ, NMASP5, NMCYLS, NMHITS, N3PRNT, NPLNTS, NVERT,
4 PLANET, RAYL3C
LCG1CAL rtKSAYSt PRTALL
REAL M3SCA, AS5CE, A2SSA, A3SSE, AN&INC, ASTER, AZIM, AZIHR,

1 SACK, CAZIH, CO, CELEV, CELSIZ, CH, CRAD, CSTP3K, CV,
2 CECJ2RAD, DELAY, DEPTH, DFIRST, ELEV, ELEVR, ENGTH, EOV,
3 ETIME, &;U«. ri, HC, HCEN, HMAX, MMIN, HORZ, MMCVT, PLNETH,
» PLNETV, RAYLEN, RFA, RFCS, RFE, SANSLE, SAZIH, ScLEV, SIGX,
5 SIGY, SJI3LE, STODFF, STIME, T, TCEN, TGTCVT, TLEN, TMAX,
6 TWIN, V, VC, VCEN, VEL, VERT, VMAX, VMIN, VTIME, W3, rff, xB,
7 XuC, YDC
LEVEL 2,//

/
/ GSUMC*), LIRFO

ISURF, IREG:N
XJC3), K5C3)

/ ISEEDCCMMCN /SEE;
CG1M3N /TGTCVT/ TGTCVT
CDMMCN /TITLE / ITITLE
OlMENilCN CMC4), CRADCIO), CSTP3KC 0: 1 0) , CVC«),
1 ITMHIT(0:iO, 0:50), RAYLEN(0:lO, 0:50), PLNETHC10, 50),
2 PLNETVC10, 50), T*INC3), TMAXC3), TCENC3), TLENC3),
3 W°C3)
CCMPuN ASTERC5000)
DATA OEit^AD /. 01745329251 9 94 3/
DATA SJIGLE /.0001/

c BEGIN EXECUTION

MHCVT « 25.4 / TGTCVT
C TGTCVT = 1 IF TARGET DESCRIPTION IS IN INCHES,
C = 25.4 IF TARGET DESCRIPTION IS IN MM.
C THEREFORE, DIVIDING A LENGTH IN MM 3Y MMCVT WILL CONVERT
C THE LENGTH TO THE UNITS OF THE TARGET DESCRIPTION.
C CONVERSELY, MULTIPLYING A LENGTH IN THE DESCRIPTION'S
C UNITS BY MMCVT HILL CONVERT THE LENGTH TO MM.

CALL CLOCKSCSTIME)

C READ CONTROL CARD
READ <*, 5010, ER5=160, END*170) NMASPS, NOPRNT, RAYLOC

C NMASPS MUST BE .E2. 1... IF NOT, ABORT
IF (NMASPS .NE. 1) THEN

WRITE («, 6010)
STOP

ENOIF
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C DEFINE PRTALL, AND IF IT'S FALSE. WA R N AS MUCH
PRTALL = NCPRNT .Ei. 0
1FC.NCT. PRTALL) THEN

WRITE C*, 6020)
ENDIF

C READ PRDJECTILE DATA
READ <*» 5020, ERS=160, ENO=170) RJNNAM, NMCYLS, NPLNTS, CO,

1 STDCFF, VEL, DELAY, FZ1MXC
C ENSURE THAT F21MXC IS S3 LARGER THAN NMCYLS

IF (F21MXC .GT. NMCYLS) THEN
WRITS C*, 6030) F21MXC, NMCYLS
STOP

EMDIF
C ENSURE THAT 1 <= NMCYLS <= 10

IF CNXCYLS .LE. 0) Tri^N
NMCYLS = 2

ELSE
NMCYLS * MINCMMCYLS, 10)

EM3I?
C ENSURE THAT 1 <= KPLNTS <= 50

IF (NPLNTS .LE. 0) THEN
NPLNTo = B

ELSE
NPLNTS = MINUPLNTS, 50)

3N01F

C READ CYLINDER RADII AND STEB3ACKS.
C IF RADII ARE NCT POSITIVE, IN NCN-CECREAS ING ORDER, ABDRT.

DO 10 CYL = 1, NMCYLS
IF (CYL .Ei. NMCYLS) TH:N

READ (*, 5030, ERS=160, ENDslTO) CRAD(CYL), CSTPBK(CYL),
1 CSTP3K(0)

ELSE
R E A D (*, 5030, ER^'ISO, END=170) CRtDCCYL), CSTPoK(CVL)

ENDIF
CRAL(CYL) * CRAi;(CYL) / MMCVT
CSTPSR(CYL) = CSTPSKCCYL) / MMCVT

10 CDNTINJE
CSTP3K(0) = CSTP3K(0) / MMCVT
DD 20 CYL = 1, NMCYLS - 1

IF ((CRAL(CYL) .=;. 0) .DR.
1 (CRAD(CYL) .GT. CRAD(CYL » 1))) THEN

WRITE (*, 6040)
ST3P

ENDIF
20 CONTINUE

C DEFINE MK P A Y S
MKRAYS = (RAYLCC .NE. 1)

C READ DISPERSION DATA
READ (», 5040. ERR»160, ENO=170) SIGX, SIGY, XDC. VDC
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CALL DATE(OAY)
RE»INO 1
IF CPRTALL) THEN

WRITE C*, 6050) NMASPS, 3AY, ITITLE
WRITE C<=, 6060) PRTALL, RUNNAK, CD, STOOFF, VEL, DELAY, FZ1MXC
WRITE C*, 6070) SIGX, SI3Y, XDC, YOC

ENDIF
WRITE (1, 6050) NMASPS, DAY, ITITLE
WRITE Cl, 6060) PRTALL. RUNNAM, CD, STDOFF, VEL, DELAY, FZlhXC
WRITt Cl, 6070) SIGX, SIGY, XDC, Y3C

C SEED FOR RANOCM NUIStR GENERATOR
ISES: = o

C C Y L I N D E R RAY T R i C :
•^S ITE (*, 60oO)
00 30 CYL = 1, NMCYLS

WRIT; (*, 6030) CYL, CRADCCYL) * MMCVT, CYL, CSTP3KCCYL) * MHCVT
30 CDNTISJE

IF (CSTP3KCO) ,5T. 0) Tr-EN
W?ITE (*, 6100) CSTP3HCO)

ENIilp
WRITE C*, 6110) NPLNTS
IF (PKTALL) TnEN

WRITE C*, 6120) N1CYL5, SPLNTS
00 40 CYL = 1, NHCYLS

WRITE (*, 6130) CST»5K(CYL)
40 CONTINUE

••SITE C*, 6130) CSTP3KCO)
ENOIF
WRIT; Cl, 61ZO) N",CYLS, NPLNTS
DC 30 CYL = 1, f.MCYLS

WRIT: Cl, 6130) CSTP3KCCYL)
50 CONTINUE

WRITE Cl, 6130) CSTP2KCO)

C PROCESS EACH RECUESTEO VIEW
DO 150 ASPECT = 1, NMAS=>S

CALL CLCCKSCVTIME)
INPCEL = o
ISEEOl = ISEED
REAu C*. 5050, ER?=150, £N3=170) AZIM, EL2V, CELSIZ, IDLKP,

1 ILIHIT, ISPOT
c IF C-LSIZ is N:T GIVEN, OR is Z=RC, SET IT TO 4 INCHES
C CCONVERTEO TO TnE UNITS OF TM£ TARGET DESCRIPTION).
C OTHERWISE, SIfPLY CONVERT IT TC THE UNITS OF THE TARGET
C DESCRIPTION.

IF CCELSIZ .LE. 0.) THEN
CELSIZ « 4. * TGTCVT

ELSE
CELSIZ « CELSIZ / MMCVT

ENDIF
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60

c

c

IF RiYS MUST EE MADE, THEN THEIR LOCATION UILL BE HARDWIRED TO
RAND:M POINT IN GRID CELL.

IF (MK.RSYS) THEN
RAYLOC = 0

ELSE
CALL SEEKVEWC5X, 'RAYFILE*, AZIK)
REAi (51, 5060, ERR=180, £ND=190) RFA, R*E, RFCS
IF CCELEV .NE. RFE) .OR. CCELSIZ .NE. RFCS)) THEN

WRITE (*, 61*0) AZIM, ELEV, CELSIZ, RFA, RFE, RFCS
STOP

ENDIF
ENDIF
IF CI3LKP .NE. 0) THEN

CALL DELETE
ENOIF
If (ISPCT .GT. 0) THEN

RAYL3C * -1
ENilF

R E T R I E V E T A R G E T MIN A\0 MAX
L = LENR^P
03 60 I = 1, 3

TMINCI) = ASTc?CL)
TMAX(I) s AST=B(L * 1)
TLENCI) = T^AXC) - TMINCI)
TCENC) = .5 * (TMAX(I) + TMINCI))
L = L + 2

CONTINUE
DIRECTION C3SINES

E L E V R = ELEV * :EG2RAD
SAZIM
CA:IM
SELEV
CELEV
KdCl)
U5C2)
W 3 C 3 )

SIN(ELEVR)
COSCELEVR)
-CELEV * CAZIM
-CELEV * SAIIH
-SELEV

CCMP'JTE OIMENSIONS
ASSSA
A3SCA
A&SSE
ABSCE
ENGTH
HORZ

GRID PLANE
AESCSAZIM)
AEJ(CAZIM)
ASSCSELEV)
A5SCCELEV)
TLENCI) « ABSCA * TLENC2) * ABSSA

A5SCTLENC1) * ABSSA + TLENC2) * ASSCA)
VERT * ABSCENGTH * ABSSE * TLENC3) * A3SCE)
DEPTH = A5SCENGTH * A3SCE * TLENC3) * ABSSE)
BACK = AINTOEPTH « .55 - OOTCW5, TCEN) + .5)

FIND COCROINATES OF CENTER OF GRID PLANE
T « TCENC1) * CAZIM * TCENC2) * SAZIM
HC = -TCENC1) * SAZIM ••• TCENC2) * CAZIM
VC = -T * SELEV » TCENC3) * CELEV
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c

c
70

IF (ILIMIT .63. 0) THEN
FIND RANGE OF GRID PLANE AND ROUND TO WHOLE CELSIZ

HC * .5 * HORZ
* H3RZ
* VERT

HC -

/ CELSIZ «•

HMAX
HMIN
VMAX
VMIN
HMAX
HKIN
VMAX
VMIN

ELSE
WRITE (*, 6150)
READ (*, 5070, ERR-160, ENO=170)

ENDIF
NrORZ * (HMAX - HMIN) / CELSIZ * 1.0031
N V E R T = (VMAX - V»IN) / CELSII •» 1.0001
NCELL = KH3RZ * NV;ST

.5
VC * .5
VC - .5 * V = RT
SIGN(AINT(A3S(HMAX)
SIGN(A:NT(A3S(HMIN) / CELSIZ «•
SIGN(AINT(A3S(VMAX) / CELSIZ •»
SIGN(AINT(A3S(VMIN)

.5001) * CELSIZ, HMAX)

.5001) * CELSIZ, HMIN)

/ CELSIZ
.5001)
.5001)

* CELSIZ, VMAX)
* CELSIZ, VMIN)

HMIN, HMAX, VMIN, VMAX

PRINT P R I M A R Y iLOCK
;iTE (*, 6160) AZIM,

TMAX(l)
TC;N(1)
TLEN(l)
SACK * M M - v T ,
VER T * M-CVT,
H M A X * M M C V T ,
N V = R T , NCELL
9170) ISEcDl

CF HARDC2PY OUTPUT
ELEV,
CVT, TMIN(2) * MMCVT, TMIN(3) * MMCVT,

* MMCVT, TMAX(2) * MMCVT, TMAX(3) * MMCVT,
* MMCVT, TCEN(2) * MMCVT, TC£N(3) * MMCVT,
4 M M C V T , TLEN(2) * MMCVT, TLES(3) * MMCVT,
MCVT, CELSIZ » MMCVT, H3RZ * MHCVT,

HC * MMCVT, VC * MMCVT, HMIN * MMCVT,
VMIN * MMC V T , VM A X « MMCVT, NHORZ,

613C)
(RAYL3C .il. 1) THEN
(*, 619C) 'RAYFILE*
(RiYL3C .3T. 1) THEN
(», 6200)

WRIT; (*,
IF (R4YLCC .

WRIT; (*,
ELSE IF

WRIT:
ELSc IF

WRITE
ENDIF
IF (PRTALL) THEN

WRIT; (*, 6210)
ENOIF
WRITE (1, 6210) AZIM, ELEV, CELSIZ

EITHER R£AD IN RAY P A R A M E T E R S OR
IF (.N3T. MURAYS) THiN

READ (51, 508C. ERR-1SO, END-190) HCEN, VCEN, H, V, IHIV, EOV
GCTC 100

ENOIF
IF (ISPOT .GT. 0) THEN

J = MO^dNPCEL, 4) » 1
IF (J .EG. 1) THEN

READ (*, 5090, £RR = 160, £NID=173) (CH(I), CV(I), 1 = 1,4)
ENDIF

AZIM, ELEV, CELSIZ * MMCVT

* MMCVT
CALCULATE THEM

H = CHCJ)
V = CVCJ)
HCEN = SIGN(AINTC«2S(H / CELSIZ) •» .5)
VCeN = SIGKCAINTCABSCV / CELSIZ) * .5)

CELSIZ,
CELSIZ,

H)
V)

WRITE («, 6220)
IHIV * 0

ENOIF

H * MMCVT, V * MMCVT
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VCEN = VMAX
C PSEUDO-LOOP FOR VERTICAL SCAN - SCANS TCP TO 30TTCM

IVERT = 1
60 HCEN = UMAX

C PSEJDO-LOOP FC? ri:Ji:-NTAL SCAN - SCANS RIGHT TO LEFT

SO IF C R A Y L O C .E3. 0) THEN
c CHOOSE R A N D O M POINT IN CELL

IRAN; = 10. * RANC-D
IRANH = 10. * RANC-l)
IMIV = 10 * IRAN- + IRANV
V = VCcN + CELSIZ « C.I * FLCATCIRANV) - .45)
H = MC:N * CELSIZ * C.I * FLOATCIRANH) - .45)

ELSE
C CHOCS': CENTER OF CELL

H * rtCEN
V = VCEN
IMIV = 0

C JI53L: RAY
100 CALL TROPICC^P)

Ci^L :*:SSC»JP, WP, ws)
C R O T A T E H,V TO CDQPOINAT5 SYSTEM OF TARGET

XEC1) = -V * CAZIM * SELEV - H * SAZIM * SJIGLE * «i?Cl) -
1 5ACK * W3C1)

x = u) = -v * SA:IM * SELEV «• H * CAZIM + SJIGLE * w?C2) -
1 E A C K * W 3 C 2 )

X3C3) = V * C:LEV * SJIGLE * «PC3) - BACK * K3C3)
C T R A C K C E N T E R RAY
C DISTANCE ALDNo SMOTLINE TC SIRST CONTACT
C C R A Y L t S .GT. 0) ==> FIRST CONTACT IS 3ETWEEN START POINT
C AND GRIO PLANE
C C S A Y L E N .LT. 0) ==> FIRST CONTACT IS 3EYONO GRID PLANE

CALL FI?ST
KAY..ENCO, 0) = 0.

IF C IR5C.ON .GT. 0) TH'N
R A Y L E N C O , 0) = SACK - OFIRST
CALL UN2CLIRFO * IREGDN - 1, ITMMITCOi 0), IDUM)

ENDIF
C TRACK PLANETARY RAYS
C NMHITS IS THE NUM3ER Or PLANETARY RAYS THAT HAVE INTERSECTED
C THE TARGET

NMMIT3 = 0
ANGINC = 6.283135 / FLCATCNPLNTS)
00 120 PLANET = 1, NPLNTS

SANGLE = CPLANET - 1) * ANGINC
00 110 CY'. = It NMCYLS

PLNETHCCYLt PLANET) = H * CRASCCYL) * SIN(SANGLE)
PLNETVCCYL, PLANET) = V * CRADCCYL) * COSCSANGLE)
X5C1) = -PLNETVCCYLt PLANET) * CAIIM ft SELEV -

1 PLNETdCCYLt PLANET) * SAZIM * SJIGLE » WP(1) -
2 SACK « W3C1)

X3C2) = -PLNETVCCYLt PLANET) * SAZIM * SELEV «
1 PLNETrtCCYLt PLANET) * CAZIM * SJIGLE * MP(2) -
2 SACK * W3(2)

X3C3) = PLNETVCCYLt PLANET) * CELEV * SJIGLE * WPC3) -
1 BACK * H3C3)
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110
120

CALL FIRST
RAYLENCCYL, PLANET) » o.
ITMHITCCYL, PLANET) = -1.
IF CIREG3N .GT. 0) THEN

NMHITS = NMHITS * 1
R A Y L E N C C Y L , PLANET) * SACK - OFIRST
CALL UN2CLIRFO » IREGDN - 1, ITMHITCCYL, PLANET), IDUM)

ENDIF
CCNTINJE

CONTINUE
IF CNMHITS .N=. 0 .OR. ITMHITCO, 0) .Gs. 0) THEN

IF C°RTALL) THEN
waiTE C*, e>230) HCEN * MMCVT, VCEN * MMCVT, IHIV, H * MMCVT,

V * MMCVT, R A Y L E N C O , 0) * MMCVT,
ITMHITCO, 0)

ENDIF
WRIT: Cl, 6230) HCEN * MMCVT, VCEN * MMCVT, IHIV, H * MMCVT,

* MMCVT, ITMHITCO, 0)V * MMCVT, RAYLENCO, 0)
DATA

WRITE Cl,

130

c

c

OUTPUT MAIN-RAY
D: 14C CYL = 1,

DO 130 PLANcT = 1, NPLNTS
IF C°RTALL) TH=N

H*:TE c*, 6240) PLNET-KCYL, PLANET) * MMCVT,
PLNETVCCYL, PLANET) * MMCVT,
RAYLENCCYL, PLANET) * MMCVT,
ITMHITCCYL, PLANET)

.0) PLNETHCCYL, PLANET) * MMCVT,
PLNETVCCYL, PLANET) * MMCVT,
RAYLENCCYL, PLANET) * MMCVT,
ITMnlTCCYL, PLANET)

CONTINUE
CDNTINJE

ENDIF
END DF CELL

INPCEL = INPC£L * 1
IF CISPCT .GT. INPCEL) THEN

GOTO 70
cNDIF
IF CMKRiYS) THEN

IF C:S»OT .LE. 0) THEN
NEXT HORIZONTAL

HCEN = HCEN - CELSIZ
IHDRZ = IHORZ * 1
IF CIMCRZ .LE. NH3RZ) THEN

GCTC 90
ENDIF

NEXT VERTICAL AT END OF HCRIZ3MTAL SCAN
VCEN = VCEN - CELSIZ
IVtRT « IVtRT •» 1
IF CIVERT .LE. NVERT) THEN

GOTO 80
ENDIF

ENDIF
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ELSE
R E A D (51, 5090, ERR=1SO, ENO-190) HCEN, VCEN,
IF C:CV .NE. 999.9) THEN

GOTO 100
ENDIF

EN01F
EN3 OF VIEW

IF CPRTALl .ANO, NMASPS .GT. 1) THEN
WRITE c*, 4250)

ENDIF
WRITE <*, 6260) ASPECT
WNlTE C*, 6270) ISEED1, ISEED
ENirlLE 1
IF CIDLKP .NE. 0) TttEN

CALL RECLM
ENDIF

TIME FOR THIS VIEW
CALL CLOCKSCETIME)
WRITE (*, 6230) ASPECT, ETIME - VTIME

150 CONTINUE
C END 3F ALL VIEWS

ENO FILE 1
R E M I N D i

C TCTAL TIME FOR CYLINDER
CALL CLICKiCETIME)
W R I T E C*, 6290) ETIM; - STI«E
RETuRN

c HAN:LE REAO E R R O R S
160 W R I T E (*, 6300) 'INPUT-

STOP
170 WRITE C*, t31C) 'INPUT-

STOP
160 WRITE C*, 63C3) 'RAYFILE'

ST3P
150 WRITE C*. 6310) 'RAYFItE*

STOP

H, V, IMIV, EOV

5010
5020
5030
5040
5050
5060
5070
5080
5090
6010

1
6020
6030

FORMAT
FCRMAT
F O R M A T
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT

FORMAT
FORMAT

6040 FORMAT C

6050 FORMAT
6060 FORMAT
6070 FORMAT

(315)
CA20, 215, 2*7.2. 2FB.3, IS)
(3F1C.2)
C4CJ.3)
(3=10.0, 315)
(3F5.0)
(4F10.0)
(/ 10X, 4F10.4, 14, 3X, F6.1)
(SF10.0)
c NMASPS MUST E;UAL i...'/
' SUBROUTINE "SHOTCYL" ABORTED.')
COCPTION SET TO SUPPRESS PRINTER OUTPUT')
C' FZ1MXC C, 13, ') > TOTAL NO. OF CYLS C, 13, ')'/
' SUBROUTINE "SHOTCYL" ABORTED.')

ONE OR MORE CYLINOERCS) MUST 8E SPECIFIED'/
' IN NON-DECREASING ORDER...'/
' SUBROUTINE "SHOTCYL" ABORTED.')
C ', 15, A10, A60)
(' ', L2, A20, 2F7.2, 2F3.3, 15)
C ', 4F8.3)
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6080 FORMAT
6090 FORMAT

1
6130 FORMAT
6110 FORMAT
6120 FORMAT
6130 FORMAT
6140 FORMAT

1
2
3
4
5
6

6150 FO«MAT
6160 FORMAT

1
7£,
3
4
5
6
7
6
Z
1
2
3

5
6
7
s •

6170 FDRXAT
61oO F O R M A T t
6190
6200
6210
6220
6230
6240
6250
6260
6270

1
6280
6290
6300

1
6310

1

C
C
•

C
C
C
C
C

«

•

«

C
V

*

(
*

#

*

»

9

0

•

9

9

0

0 GEOMETRY OF PROJECTILE SKIN (MM) -- — *)
RADIUS CF CYLINDER *, 12, ' *, F10.2/
STEP3ACK OF CYLINDER *, 12, * *, F10.2)
LENGTH CF NEEDLE-NOSE PROBE *, F10.2)

OPLANETARY RAYS PER CYLINDER ', 110)
', 2110)
', F10.2)

OTAR5ET DESCRIPTION SAYS A=' F10.3/
£=' F10.3/

CELSIZ=' F10.3/
3UT RAYFTLE SAYS A=' F10.3/

£*' F10.3/
C£LSIZ=' F10.3/

OO°T:ON SET TO LIMIT GRID PLANE')
OA:IMJTH ', Fio.3, ' DEGREES'/
ELEVATION *, F10.3, * DEGREES'/

TARGET PIMMJM (MM) ', 3F10.3/
T A R G E T MAXI M'JM (MM) ', 3p10.3/
TARGET CENTER (MM) ', 3F10.3/
TARGET DIMENSIONS (MM) ', 3F10.3/

0 GRID PLANE '/
SACK OFF DISTANCE ', F10.3, ' MM'/
CELL SIZE ', F10.3, ' MM*/
HORIZONTAL LENGTH ', F10.3, ' MM'/
VERTICAL LENGTH ', F10.3, ' MM'/
CENTER (MM) ', 2F10.3/
HORIZONTAL R A N G E ( M V ) *, 2 F 1 0 • 3 /
V E R T I C A L R A N G E (MM) ', 2F10.3/

CN.UM3ER HOR: CELLS ', no/
N J M 3 E R V E R T CELLS ', I10/
NU M B E R OF CELLS ', 110)

OFIRST SEED e:R RANOCM NUM3ER GENERATOR',
CPTICN SET TO COMPUTE RANDOM POINT IN CELL

FDRMATC3CPTI3N SET
FCS'<AT(
FORMAT
F O R M A T
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT

FORMAT
FORMAT
FORMAT

*

(
(
(
(
(
(
(
(
(
(

C
*

*
*

9

*
0

OPTION S
0', 3F10
OS°ECIFI
0', 2rS.
', 3Fc.
999.9',

It NO OF

ET
.2)
ED
2,
2,
71X

TC REA
TC CHO

HORZ =

D POINTS FRCM FILE
OSE CENTER OF CELL*

*, F10.2, * VERTa*•

"'• *
)

* « V •. r

112)
')
, )

F10.2)
12, 3F3.2, 16)
16)
,'ENO')

C4SE', IS)
'OFIRST SEED
* NEXT SEED

FOR RANDOM NUMBER GENERATOR',
FOR RANDOM NUMBER GEN

'OTIME FDR CASE',
*

•
OTOTAL TIME
OREAO ER KOR
' SUBROUTINE

FORMAT

END

(*
m

cRATOR',
IS, F9.3, * SECONDS

FOR CYLINDER', F9.3, '
'//)

SECONDS

I12/
112)

')
ON FILE ', A/
"ShOTCYL" ABORTED.'

OEGF ENCOUNTERED
SUbROUTINc

ON FILE ', A/
"SMOTCYL*' ABORTED.*

>

)
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SUBROUTINE SEEKVEW CWrNCt, FNAHE, AZIMUTH)

INTEGER
CHARACTER *7
REAL
LOGICAL

WHENCE
FNAIr
AZIMUTH, EDV, VAZIM
EXISTF

IN2UIRE CFILc=FNAME, EXIST=EXISTF)
IF C.NOT. EXI5TF) THEN

WRITE <*, 610) FNAMi
STOP

ENOIF
VAZIM = -1

10 CLOSE CWHEMCt)
CPEN CWHENCE, FILE=FNAME)
REAO ChHiNCr, 510, £NO=30) VAZIH
IF C V A Z I M .EO. AZIMUTh) TH=N

3ACKSPACE WHENCE
R;TJRN

ENCIF
20 ?cA; CwHENCH, 520, EN3=«C) EOV

IF (isv .E;. 959.9) THEN
R E A O (»H;NCE, *, ESD=10)
WSITE C4, 620) AZIMUTH, FNAME
STOP

ENOIF
GOTO 20

30 IF CVAZIM ,3E. 0) THEN
wRIT: (*, 630) VAZIM

ELSE
W R I T E C*. 643)

EfOIF
WRIT; C«, 650) AZIMUTH, WHENCE
STOP

40 IF CVAZIM .GE. 0) THEN
WRITE C«, S3D) VAZIW

ELSE
WRITE C*. 640)

EN01F
WHITE C*. 660) AZIMJTH, WHENCE
STOP

510 FORMAT
520 FORMAT
610 FCRMAT

1
620 FORMAT

1
2

630 FCRMAT
640 FORMAT
650 FORMAT

1
660 FORMAT

1
2
END

CF5.0)
(./ 62X, F6.1)
C'OFILE •", A, "• NCT FOUND...'/
' SU3ROUT1NE "SEEKVEW" ABORTED*)

C'ONECESSARY »EOF WAS NOT FOUND...'/
* DID NOT FINC *, F5.1, * DEGREE VIEW DN FILE '» A/
* SUBROUTINE "S5EKVEW" ABORTED*)

C'OLAST VIEW REAO MAS *. fi.l, ' DEGREES')
C'OREAD NO VIEWS')
C* DID NOT FINO ', F5.1, ' DEGREE VIEW ON UNIT', IS/
* SUoROUTINE "SEEKVEW ABORTED')

C* NECESSARY 999.9 WAS NOT FOUND...'/
' 010 NOT FIND ', F5.1, ' DEGREE VIEW ON FILE ', A/
* SUBROUTINE "SEEKVEW" ABORTED*)
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PRJGRiM MISCIR
C
C COMPUTES EFFECTIVE STANDOFF CELL-BY-CELL FOR A PARTICULAR
C THScAT/TASGET COMBINATION. USES OUTPUT FROM SHOTCYL TO
C DETERMINE INTERSECTS FOR CYLINOER(S) REPRESENTING THREAT.
C
C WRITTEN 3Y PAUL TANENSAUM, IN WHOM ALL BLAME LIES
c ATTN: SLCBR-VL-S
C APS, MO 21005-5066
c

INTEGER CELL, CYL, CYL1, FNCHAR, FZ1MXC, FZ2HIT, IMAINt IPLNET,
1 NMASPS, NMCELLS, NMCYLS, NMHITS, NPLNTSt PLANET, REAONO
REAL AZIM, CO, CELLPH, CELSIZ, CSTP8K. DELAY, OIST, DLYOIS, OHAIN.

1 2PLNET, cLEV, GAP, HCEN, POIST, PGAP, SIGX, SIGY, STOCFF,
2 VCCM, VEL, X, XOC, Y, YDC
LOGICAL DEJUi, EXISTF, PPTALL
CHARAZTiR *7 =NA»-E
C M A R A C T c S *10 OAY

*20 RUNN&M
*so ITITLE
*5<. SD3TLN

/OE2Uj/ DE3JS
/ASPECT/ AZI«, ELEV
/CELS::/ CELSIZ
/:iS°C;/ X3C, YDC
/DISPEL/ SI3X, SIGY
/r.-MS/ NMCELLS, N^CYLS, NPLNTS

C:WK:M /scj\c/ co, STOS^F
OIMENSIJN CST93K(3:iO)

SrilN EXECUTION ----------------------------------

C'ES FILES

C ---- I? THE DATA FILE 03ES SOT EXIST THEN ABORT
C C A N Y TRAILING BLANKS IN REPRESENTATION OF FILE NAME
C ---- MUST 3E IG'JSReO)

C3 10 FNCHAR * 1, 6
IF (FNAHECFNCHAR * J T F N C H A R «• 1) ,E3. ' ') THEN

GOTO 20
ENDIF

10 CONTINUE
20 INi'JIHE <FILE=pNA1£C:FNCHAR), EXIST«EXISTF)

IF (.NOT. EXISTF) THEN
WRITE (*, 6313) FNAME
STOP

ELSE
OPEM (51, FILE = FNAM = CF
REWIND 51

ENOIF
CPEN (61, FILE='XXXSTRT')
OPEN (62, FILE='XXXWTD')
OPEN (63, FILE='RESULT')
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C READ HEADER LINE FOR THIS RUN
REA:NO - i
READ (51, 5C10, ERR=110, END=120) NMASPS, DAY, ITITLE
WRITE (63, 602C) NMASPS, DAY, ITITLE
IF (PRTALL) THEN

WRITE (*, 6020) NMASPS, DAY, ITITLE
ENDIF

C READ PROJECTILE DATA
READNJ = 2
READ (51, 5020, ERR=90, EN3=100) PRTALL, R'JNNAM, CD, STDCFF, VEL,

1 DELAY, FZ1MXC
CE6J& * .FALSE.
IF ((V = L * DELAY * FM"IXC .EC. 0.0) .AND.

1 (VEL •» C.ELAY * FZ1MXC .NE. 0.0}) THEN
WRITE (*, 6030)
STOP

ESDIF
READ*; = 3
R E A D C51, 5030, ER?=90, END=1CO) SIGX, SISY, XDC, YDC
IF (DEsuj) THEN

*R:TE (*, 6040) RJNMAM
ESDIF

c REA: PS:JECT:LE G E C M E T R Y INFORHSTION
SEAONC = 4
READ (51, 5040, ERR=110, ENO=120) NMCYLS, NPLNTS
REiOSC = 5
DC 30 CYL = 1, NMCYLS

RcA3 (51, 5050, ER5=110, EN3=li3) CSTPEK(CYL)
30 CONTINUE

REA2NQ = t
R E A D Cil, 5050, ESS=110, EN;=120) CSTPsK(O)

C RcAD h E A u E S LINE FDS THIS VIEW
R E A D M C = 7
REAO (51, 506C, ERR^llO, END=120) AZIH, ELEV, CELSIZ

WRITE (63, 6050) AIIM, ELEV, CELSIZ, F21HXC
IF (PHTALL) THEN

WRITE (*, 6050) A::M, ELEV, CELSII» FZIIXC
ENDIF

C FIND THE AIMPOINT (ASSUMED TO 3E CENTER OF PRESENTED AREA)
CALL CPA (FNAMECFNCHAR))

C PRINT OUT RUN INFORMATION
WRITE (*, 0060) ITITLE, CAY. AZIM, ELEV, CELSIZ, RUNNAM, CD,

1 STDDFr, VEL, DELAY, SIGX, SIGY, XOC, VOC, NMCYLS,
2 FZIMXC, NPLNTS
DO 40 CYL = 1, NMCYLS

WRITE (*, 6070) CYL, CSTPSK(CYL)
40 CONTINUE

IF (CSTPSK(O) .GT. 0) THEN
WRITE (*, 6080) CSTP3IUO)

ENDIF
WRITE («, i090)
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C D E T E R M I N E H3» FA* PROJECTILE KILL MCVE DURING FUZE DELAY
C (DISTANCE * RATE * TIME)

OLY31S = V£L * DELAY

C READ IN MAIN SHDTLlNE CCR NEXT CELL
CELL = 0

50 READNO * B
READ (51, 5070, £RR=110, END=90) SM3TLN
READN2 = 9
READ (SHSTLN, scso, ERR=i30, END=I«O) HCEN, VCEN, x, Y, DMAIN,

1 I H . A I N
Ir (IMAIN .EC. -1) THEN

N1HITS = 0
E L S E

NYri lTS = 1
EN:IF
GAP = 0.3
CYL1 = 0
FZ2MIT = 0

READ IN SMOTLINES FOP R A Y S CONSTITUTING CYLINDERCS) AND
D E T E R M I N E NHICM PLANET R A Y , IF ANY, REPRESENTS THE
RcGICN OF THE PROJECTILE WMICrt FIRST IMPACTS THE TAflGET

DC 70 CYL = 1, NMCYLS
CD 60 PLANiT = 1, NPLNTS

REA^SD = 10
R E A D C51, 5C70, ERR=110, ENO=120) SHDTLN
8£AON3 = 11
R £ A C CSH:TLK, 5 0 9 C , ssp=i30, ENO«I«O> DPLNET, IPLNET
IF CPLNET .E;. -i) THEN

GCT: 60
END IF
NMrllTS = NMHITS * 1
PGAP = DPLNET - DMAIN - CSTP3-<CCYL) - CSTP5K(0)

c CPGAP .ST. 0) =o THIS PLANET HITS THE TARGET 'BEFCRE* THE
C CENTER CF THE P«3JECTILE ODES.
C (F22MIT .EC. 1) ==> THE PR I M A R Y Fj:E HITS THE TARGET FIRST
C (I.E. 0 <= CYL1 <= F21MXC), BUT THE
C SECONDARY FUZE HITS, TOO, BEFCRE THE FUZE
C DELAY IS UP.

IF ((PGA' .GT. GAP) .OR. (NMHITS .E5. D) THEN
GAP * PGAP
CYL1 = CYL

eLSE IF ((CYL .GT. FZ1MXC) .ANO. (CYL1 .LE. F:iMXO) THEN
PDIST = DKAIN * GAP •» CSTPSK(O) •» CSTPSK(CYL) - DPLNET
IF (PDIST .LT. DLYDIS) THEN

F22HIT = 1
ESDIF

ENDIF
60 C2NTINJE
70 CONTINUE

C TURN OFF FZ2HIT FLAG IF SECON3ARY FUZE HITS TARGET FIRST
IF (CYL1 .GT. FZ1HXC) THEN

FZ2HIT = 0
ENDIF
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C DEFINE ACTUAL STANDCFF IN UMTS OF CHARGE DIAMETERS
CELL = CELL * 1
IF (OMAIN .Ei. 0) THEN

C H A R K TrtIS CELL, MEANING THE MAIN SHOTLINE MISSED THE TARGET
DIST = 0

ELSE
DIST = (GAP * STDOFF) / CD

ENDIF

C DETERMINE THE PROBABILITY THAT THIS CELL HILL SE HIT
CELLPri = PHITCX, Y)

C STORE THIS CELL'S LOCATION ANC CONTENTS IN FILE 'XXXSTRT*.
C ITS LOCATION AND WEIGHTED CONTENTS IN FILE 'XXXWTO*, AND
C ITS CELL-LOCATION AND CONTENTS IN FILE 'RESULT*

WRITc (61, 6100) HCEN, VCEN, OIST, 1.
W5ITE C62, 6100) HCEN, VCEN, DIST, CELLPH
WRITE (S3, illO) HCEN, VCEN, DIST, CYL1, FZ2HIT, CELLPH
IF (PRT4LL) THEN

C »iSITt (*, 6110) HCEN, VCEN, DIST, CYL1, F22HIT, CELLPH
WRITE (*, 6110) X, Y, OI5T, CYL1, FZ2HIT, CELLPH

END I?
GOTC 50

C CLOSE FILES
80 CLOSE (51)

CLOSE (61)
CLOSE (62)
WRITE (63, 6120) 919.9
CLOSE (63)

C PftlNT HISTOGRAMS OF FIRINGS VS. ACTUAL STANOOBF
CALL MISTOG CXXXSTRT', .FALSE., RUNNAM)
CALL MISTOG CXXXrfTD', .TRUE., RUNNAM)

C PRINT SILHOUETTE
CALL SILOET CXXXSTRT-, .TRUE.. RUNNAM)
IF (DE6UG) THEN

WRITE (*, 6130)
ENDIF
STOP

C HANDLE READ ERRORS
90 WRITE (*, 6140) READNO, "ERROR IN FILE *, 'INPUT*

STOP
100 WRITE (*, 6140) READNO, 'EOF IN FILE *, 'INPUT*

STOP
110 WRITE (», 614C) READNO, 'ERROR IN FILE ', FNAME

STOP
120 WRITE (*, 6140) REAONO, 'EOF IN FILE ', FNAME

STOP
130 WRITE (*, 6140) REAONO, 'ERROR IN ', 'SHOTLN*

STOP
140 WRITE (*, 6140) READNO, 'EOS IN ', 'SHOTLN'

STOP
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'HISFIR" ABORTED')

ABORTED')

MM',

5010 FORMAT (IX, 15, A10, A60)
5020 FORMAT (IV, L2, A20, 2F7.2, 2F8.3, 15)
5030 FORMAT (IX, 4F8.3)
5040 FORMAT (IX, 2110)
5050 FORMAT (IX, rlO,2)
5060 FORMAT (IX, 3F10.2)
5070 FORMAT (A)
5080 FORMAT (IX, 2F3.2, 3X, 3F3.2, It)
5090 FORMAT (17X, F8.2, 16)
6010 FORMA T C1FILE ', A, ' NOT FOUND'/' PROGRAM
6020 FORMAT (IX, 15, A10, A60)
6030 FORMAT CliAO PRI M A R Y FUZE DATA'/' PROGRAM "MISFIR'
6040 FORMAT C1ENTER "MISFIR". THE TARGET IS ', A)
6050 FORMAT (IX, 2F3.1, 24X, F8.1, 12)
6060 FORMAT ('1 P R O G R A M MiSFIR ', /

1 'OTARGET IS ', A60, ' RUN CN ', A10, /
2 ' AZIMUTH ', F6.2, ' DEGREES', /
3 ' ELEVATION ', F&.2, ' DEGREES', /
4 ' CELL SIZE ', F7.2,
5 'OPRCJECTILE IS ', A20, /
6 * C H A R G E D I A M E T E R
7 ' 3UILT-IN STANDCF*
8 ' IMPACT VELOCITY
9 ' FUZE DELAY TIME
* ' X DISPERSION
1 ', Y DISPERSION
2 ' X CORRECTION
3 ', Y C O R R E C T I O N
4 ' NUMBER OF CYLINDERS
5 ' LAST CYL IN P R I M A R Y FUZE
6 ' NUM5ER OF R A Y S PER CYL

6070 F O R M A T (' STEPoiCK CF CYLINDER ',
6030 FDRV.AT C LENGTH OF O-WITTH PROBE
6090 FO R M A T (' ')
6103 FORMAT (3F6.2, FS.5)
6110 F G R V A T (ix, F6.o, FT.I, F3.4, 215, F8.6)
612C F O R M A T (F6.1)
6130 FORMAT c NOSMAL EXIT OF "MISFIR*")
6140 F O R M A T C1READ • ' , 12, ' E N C O U N T E R E D ' , 2A/

1 ' P R O G A W "MISFIR" A B O R T E D ' )
END

f
1
,
1
Fo

F6
F6
F6
F6
.3

F8.
F3

•

*
.

2
2
2

t
,
,

*
*
*

.2, '
t
3 , /

MM',
MM',
M/S',
MS',

.3,
F3. 3 , /

't 12, /
*

*

t
i

12
12
,
t

/
/)

12, 2X, F6.2)
', F6.2)
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SUBROUTINE CPA (FNAME)

INTEGER NMCELLS, NMCYLS, NPLNTS, PLANET, REAONO
REAL DUMMY, X, XAIH, X3AR, XOC, Y, YAIH, Y3AR, YOC
LOGICAL DESUG
CHARACTER *7 FNAME
COMMON /AIM/ XAIM, YAIM
COMMON /OE5UG/ DESUG
COMMON /DISPCu/ XOC, YDC
COMMON /NMS/ NMCELLS, NMCYLS, NPLNTS

C BEGIN EXECUTION
IF CC;=3'JG> THEN

WRITE C*, 610)
6NDIF
X3AR = 0
TSAR = 0
NMCELLS - 0

C FOR E V i R Y 3UNCLE, READ COORDINATES OF CENTER
10 REAi-NO = 1

REA: <5i, sio, ENO=30) x, Y

C cNiURE TMiT REST OF DATA FOR CURRENT 8UNOLE IS CK
DC 20 PLANHT = 1, NPLMTS * NMCYLS

REA;N: = 2
READ (51, 520, ERR=50, £ND=60) OUMMY

20 CONTINUE

C COMMUTE XEAR 1ND Y5AR
XSAR = X=4R * X
Y3AR = Y3AR » Y
NMCELLS = NMCELLS + 1

GOTO 10
30 IF (NMCELLS .E3. C) ThEK

W5ITE (*, 623) 'ERROR: NO BUNOLE DATA LOADED.'
WR I T E (*, 620) 'SUbRCUTINE "CPA" ABORTED.'
STOP

ENOIF
X3AR = XBAR / NMCELLS
Y3AR = YSAR / NMCELLS

C CALCULATE THE COORDINATES OF THE AIKPQINT...
C AIMPOINT IS CENTER Oc PRESENTED A R E A CORRECTED FOR DISPERSAL

XAIM = X3AR •* XDC
YAIM « Y3AR * YDC
IF (DEBUG) THEN

WRITE (*, 630) X3AR, Y3AR, XAIM, YAIM
ENDIF

C REPOSITION FILE TO ORIGINAL POSITION
REWIND 51
DO 40 I > 1, NMCYLS * 6

READ (51, *, ERR=50, EN3=60)
40 CONTINUE

RETURN

41



HANDLE FILE E R R C R S
50 WRITE (*, 620) '1READ »', READNO,

' ENCOUNTERED AS ERROR IN FILE '» FNAME,
' WHILE ATTEMPTING TO READ CELL NUMBER", NMCELLS

•1READ #*, READN3,
' ENCOUNTERED EOF IN FILE ', FNAME,
' WHILE ATTEMPTING TO READ CELL NUM3ER', NMCELLS
' SUaRGUTINc "CPA" A8CRTED.'

1
2
GOTO 70

60 WRITE (*, 620)
1
2

70 WRITE (*, 62C)
STOP

510 F O R M A T (IX, 19X, 2=3.2)
520 FORMAT (IX, 16X, F9.2)
610 FORMAT (' ENTER SUBROUTINE "CPA".')
6<.0 FORMAT (A, :I2, 2A, :A, 15)
630 F O R M A T C XSiR = ', F10.4, ' V 3 A R « ',

1 ' XAIM = ', ̂ 10.4, ' YAIM = ', F10.*)
END
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FUNCTIC\ PHIT (X, V)

REAL CELSII, PHIT, POFXY, CCF:i, OOFZ2, 3CFZ3, 8CFZ4, SIGX, SIGY,
1 X, XAIM, XGRIO, Y, YAIM, YGRIO
LOGICAL OicUG
COMMON /AIM/ XAIM, YAIM
COMMON /JE5UG/ OE3UG
COMMON /OISPER/ SIGX, SIGY
CCMMON /CELSIZ/ CELSIZ

IF CSIGX * SIGY .EO. 0) THEN
WRITE C*, *) 'ZERO DISPERSION NOT ALLOWED,'
WRITE (*, *) 'FUNCTION "PHIT" A30RTEO.'
ST;P

ENDIF

CALCULATE THE PRC3A3LITY OF HITTING THE LOCATION CX, Y)

XGRID = CELSIZ / 2
YGSID = CELSIZ / 2
BCFZ1 = D - N C C X - X A I M •» XGRID) / SIGX)

- XAI" - XSRID) / SIGX)
- YAIM + YSRID) / SliY)
- YAIM - YGRIO) / SIGY)

PCFXY = CC;F:I
PHIT = ?:FXY
IF (DESui) THEN

COOFZ3 - COFZ4)

C*t 610) X, XAIM, XGRIDi SI3X
ITE (*t o20) Yf YAIM, YGRID, SIGY

(*, 630)
WRIT; C*, 640) 0;rZ?
WRITE (5, 650) »3=XY

ENOIr
RETuRN

61C FORMAT C* X=', C10.4,

QCFZ2

XAIM=', F10.4, ' XGRIO=', F10.4,

YAIM=-, F10.4, ' YGSID=', F10.4,FORMAT (' Y = ', F10.4,
1 'SI3Y=', F10.4)

630 FOR M A T C' i3FZl«'t
 e!0.«. ' COCZ2=', F10.4)

640 F O R M A T C* iCFZ3=*, F10.4, ' COFZ4=', F10.4)
650 rCRMAT C' P:FXY=', F10.4)

END
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REAL FUNCTION OFN (X)

C FRCM HASTINGS APPROXIMATIONS FDR DIGITAL COMPUTERS
C OSRRCWrD FSCM WILSON'S FILE 'CETANIf
C 03TAINEO: 9 Jun 83)

REAL A3S3FX, F, X
LOGICAL DEbUG
CCMMCN /3E3UG/ 3E3US

C

F = 0
ABSCFX = A3S<X)
IF CA3SCFX .LT. 5) THEN

F * (CCCC.5333E-5 * ASS'FX + .433906E-4) * A3S3FX * .380C36E-4)
1 * A5SOFX •» .3032776263) * ABSOFX * . 0211* 10061 ) * ABSCFX
2 * .0498673469) * ASS3FX * 1

F = .5 / Cf=**16)
ENDIF
IF CX .3;. 0) THEN

F = 1 - r
SNOIF
DFN a F
IF (OE5U3) THEN

W5ITE (*, 610) X, F
EN01F
RETURN

610 F:RKAT c uF.sc't Fic.4, ') = •, Fio.4)
ENO
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SU3ROUTINE HISTOG (FNAME, WTO, TARGNA)

INTEGER SIN, CELL, CCLO, COLUMN, ILA8EL, LINE, NPLNTS, NM5INS,
1 NMCELLS, NMCYLS
REAL blNili, CO, CFLTES, FREQ, HMAX, HSCALF, HAXVAL, RLA3EL,

1 STD3FF, VALUE, VAX, VSCALF, WT
LOGICAL OE3UG, WTO
CHARACTER #7 FNAME
CHARACTER *20 TARGNA
CHARACTER *UO IKAGE
COMMON /DEBUG/ DEBUG
COMMON /NWS/ NMCELLS, NMCYLS, NPLNTS
C:MMDN /RCJNJ/ CD, STDDFF
DIMENS:DN FRE;C-I:IIO), IMAGECSZ), VALUECIOOOO), wTcioooo
P A R A M E T E R (CCLO=I1, CFLT3S=0.1)

c ----------------------------------------------------------------

IF C3:3u-i) THEN
W^ITE (*, 6010)

ENCIF
c - - - - IMTIALKE : F L T ? S , F R E ; C > , IMAGSO, M A X V A L , NMSINS, AND V M A X

DD 10 SIN = -i, ;oo
FR=;(cIN) = 0

10 C O N T I N U h
DO 20 LINE = 1, 52

I1AGE (LINE) = * '
20 CONTINUE

MiXViL = C
NMilNS = C
VMAX a 0

R E A D VtLUIO A\D »T()... DET E R M I N E TM£ LARGEST ELEMENT
• IN V A L U E C )

DP:N (5,
REwINi 5
R E A D C5, 5010, E

1 CVALUECCELL), WTCCrLL), CELL'l, NMCELLS)
CLD3E C5)
CO 30 CELL = 1, N«C?LLS

M A X V k L = M A X C M A X V A L , VALUE<CELD)
30

C ---- FCR EACH. CELL, ADD rtTCCELL) TO THE SIN ASSOCIATED WITH
C ---- VALUECCELL)

IF (MAXVAL .LE. IOC * DFLT3S) THEN
c ---- THERE ARE NO MOPE THAN 100 BINS; EACH is OF SIZE DFLTSS

8INSIZ * DFLTES
ELSE

C ---- THERE APE 100 5INS: EACH IS OF SIZE MAXVAL / 100
aiNSIZ - M A X V A L / ICO

E.MDIF

DC «0 CELL « 1, NMCELLS
IF CVALUcCCELL) .EJ. 0) THEN

BIN * -1
ELSE

3IN = VALUE(CELL) / BINSIZ
ENDIF
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FSE2(aiN) = FRECOIN) * WT(CELL)
NMSINS = MAX (NM3INSi BIN)
IF (OcoUG) THEN

WRIT; (*, 6020) CELL. VALUE(CELL), WT(CELL), BIN. NM3INS
EN3IF

40 CONTINUE
HMAX = NMBINS * 3INSIZ

C ---- SCALE THE CI STR I3UTION CURVE TO FIT ON THE PAGE
DO SO SIN = -1, M-3INS

V M A X = MAX(VMAX, FR£3(EIN))
50 C3NTINUE

IF (HMAX * VM A X .=3. 0) THEN
WRITE (*, 6030)
STOP

EN31F
HSCALF = 100 / HMAX
VSCALF = 50 / V1AX

c ---- PL:T HISTOGRAM INTC
DC 70 BIN = 0, NMSINS

CCLUMN = COLO + 1C1 - ((SIN * .5) * 3INSIZ) * HSCALF
00 60 LINE = 50, 51.5 - VSCALF * FRES(BIN). - 1

IMAG = (LINEXC:LJ*N:C;LUKN> = ***
60 CONTINUE
70 CONTINJE

CCLUHN = CCLO + 1C5
DO 80 LIS: = 50, SI. 5 - ViCALF * PR=:(-1), -1

iMA3E(LiNc)cc:Lu«\: ::LJMN) = •*•
80 CONTINUE

C ---- ADD A X c S TO IMA3EO
00 90 LINE = 1, 51

IF (MCXLINE, 10) .E3. 1) THEM
I«AGE(i-IN£)CCCLO - l:COLO - 1) = '-*

ELSE
IMA3;(LINE)(C:LC - 1:COLO - 1) = *I*

E.NDIF
90 CONTINUE

03 100 COLUMN = CCLO - i, CCLO * 100
Ir (MOOCCCLUIN, 10) .£3. 1) THEN

IMAG: (51)(CCLUMN:COLUMN) » *!'
ELSE

IMAGE (51)(COLUMN!CCLUMN) * ' .'
ENOIF

100 CONTINUE
CCLUMN * COLO * 105
IMAGE(51)CCCLUMN:CCLUMN) = *E*

C ---- LABEL AXES IN IMAGEO
IF (MAXVAL .GE. SO THEN

DO 110 LINE •= 1, 41, 10
ILASEL * (51 - LINE) / VSCALF
WRITE (IMA5E(LINr)(CCLO - 7:CCLO - 3), 6040) ILABEL

110 CONTINUE
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ELSE
30 120 LINE « 1. 41, 10

3LA£iL = CS1 - LINE) / VSCALF
WRIT: <IMA3E<LINeXCOLO - 10:CCLO - 3), 6050) RLABEL

120 CONTINUE
ENDIF.
IMA3£(51)(CCLO-2:C:LO-1) = *0:'
IF CBINSIZ .EC. DFLTSS) THEN

WRITE CIMAaEC52)CCCLO-2:), 6060)
ELSE

WRITE CIMAGEC52KCCLO-4:), 6070) (UMAX * COLUMN / 100,
1 COLUMN - 100, 20, -20), 0
tNDIF

C ---- WHEN DES'JGGINi, PRINT CONTENTS CF EACH BIN
IF CDtS!U3) TnEN

WRIT: C*, 6380)
DO 130 SIN = -1, NMEINS

**ITt C*, 6050) BIN, FREiCSIN)
130 CONTINUE

C ---- PRINT IMAGEC)
W5ITE (*, 61CO)
IF C.NOT. WT3) TM:N

y^ITE (*• 6110)
ELSE

«<iITE C*. 6120)
ENDIF
W R I T E C*, 6130)
WRITE C*, 5140) TARGMA
WRITE (*, 6150) MKAX / 100., H M A X * CD / 100.
WRITE C«, 516C) VM-X / 50.
O3'l40 LINE = 1, 52

•RITE C*» e!70) IMAGE(LINE)
140 CuNTINJE

WRITE (*, t03C)
RETURN

C ---- HANuLE R£«0 ERRORS
150 WRITE (*, 6130) 'REAO SCREW U«>. SU2RCUTINE "HISTOG" ABORTED.

STGP

5010 FORMAT (16X, ?3.2, F9.6)
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6010
6020

1
6030
6040
6050
6060

1
6070
6080
6090
6100
6110
6120
6130
6140
6150

1
6163
6170
6l6o

FORMAT
FORMAT

F O R M A T
FORMAT
FORMAT
FORMAT

FORMAT
FORMAT
FORMAT
F O R M A T
F O R M A T
F O R M A T
F C R M A T
F O R M A T
FORMAT

F O R M A T
F O R M A T
F O R M A T
EM3

C' EH
(' V<
' SI
CUE
CIS)
(IPS:
CIO'
'4*.
C5UP
Cl')
C '
C'l'
C' '
C '
( " *
C'O"
C' '
• c

C' '
Clix
C' '

ENTER SUBROUTINE "MISTOG".*)
C, I*. ') = '» F10.3, * WT « ', F10.3,
S ', 13, ' OUT OF ', 13)

C1IERC D E N O M I N A T O R VPRdCEOURE "HISTOG" A B O R T E D ' )

X, '9', 9x, '8*. 9x, '7', 9x, '6', 9x, '5', 9x,
, *3', 9x, '2', 9x, -1', 9x, '0')

(5UPE3.2, 12X) , 4X, II, 4X, 'H')

•FRECC, 13, ') = ', F7.2)
5 4 X , ' H I S T O G R A M ' )
S IX , 'NJM3ER OF CELLS' )
4 2 X , 'NJ M 5ER OF CELLS ( W E I G H T E D FOR PH)')
4 7 X , ' V S A C T U A L S T A N D O F F (CD) ' )
4 2 X , ' T - R S E T IS '" , A, ••••)
3 0 X , 'HORIZONTAL UNIT LENGTH IS *, 1PE9.2,
( = ', 1PE9.2, ' MM)')

4 2 X , ' V E R T I C A L UNIT LENGTH IS *, 1PE9.2)
A)
A )
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SUBROUTINE SILOET CFNAME, METRIC. TAR5NA)

C DERIVED FRCM WILSON'S 'SILPK* SUBROUTINE,
C 03TAINEC: 8 JUN3 1983
C DRASTICALLY R E W O R K E D BY PAUL TANENSAJM

INTEGER CDL, IH, IV, IVC, LABEL, ROW, STARTC, STARTL, STOPC,
i ST^PL, VALUE
REAL AZIM, CD, CELSIZ, ELEV, PK, STOOFF, VAL, WT, X, XMAX, XMAX1,

1 XMIN, XMIN1, Y, YMAX, YMAX1, YMIN, YMIN1
LOGICAL DE3UG, LASPAG, METRIC
CHARACTER *7 FNAME
C H A R A C T E R fZ 5LNK. HLASEL, VLABEL, HZERC, IMAGE, VZERO
CHARACTER *2o TARGNA
OIM£NSi:s IMAGcC250, 130), HLA3ELC250), VLA3ELC130), VALC3)
LEVEL 2, /SUFFER/
CC«M:M /ASPECT/ A:IM, ELEV
CCM«:N /SUFFER/ IKAS=

ON /;ELSIZ/ CELSIZ
/JE5UG/ Oc9UG
/SCJNO/ CD, ST3DFF

DATA VIEK3 /'--'/
DATi HISRC / /
DATA =;.f<,</' '/

IF CO=3UG) THEN
WRIT: C*i 610)

ESOIF

3LASK-FILL HLASeLO, VLA35LC), ANC IMA3EC)
DC' 10 C:L = 1 , 250

MLA35LCC2L) = 3LNK
10 CONTINUE

00 20 R:« = 1, 130
V L A 5 E L C R 2 W ) = 6LNK

20 CONTINUE
DG <.c C:L = i, 250

DO 3C RC. * 1, 130
IKAS5CCOL, ROt.) = 3LNK

30 CONTINUE
40 CONTINUE

C ---- DEFINE DIMENSIONS OF OUTPUT
XMAX = -125 * CELSIZ
XMIN = 125 * CELSIZ
YMAX = -56 * CELSIZ
VMIN = 56 * CELSIZ
XMAXI = XMIN
XMINI = XKAX
YMAXI = YMIN
YMIM * YMAX
LASPAG ' .FALSE.
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ELSE
STOPL = CYMAXI - YMIN) / CELSIZ + 1 - IV

STARTL = HAXCSTARTL, 1)
STARTC = MAXCSTARTC, 1)
ENDIF

C PRINT SILHOUETTE
DO 70 ROW = STARTL, ST3PL

WRITE (*, 640) VLASELCROW), (IMAGECCCL, ROW).
1 COL = STARTC, STOPC)

70 CONTINUE
WRITE (*, 640) VLA3ELC1), CHLA3ELCCOL), COL = STARTC, STOPC)
WRITE C*, 630)

C 010 THE SILHOUETTE FIT ON ONE PAGE?
IF CLASPAG) THEN

STOP
ENOIr

C PRINT R E K A I N D E R OF SILHOUETTE
W R I T E C*, 660)
WRITE (*, 670)
STARTC = STOPC + 1
STOPC = STARTC » 62
00 SO ROW = STARTL, ST3°L

WHIT: C*( 640) (I«iS£(C:L, ROW), COL = STARTC, STCPC),
1 V L A S E L C R O W )

30 CONTINUE
W R I T E C«, 543) CHLA3EL<C:D, COL = STARTC, STOPC), VLABELC1)
RETURN

c HA\;LE ?EJD E R R O R S
90 WR I T E (*, 630) '1REAO SCRE^UP... SUBROUTINE "3ILOET" ABORTEO.

STOP

510 F O R M A T (3Fa.2, FS.6)
610 F O R M A T c* E N T E R SU=SOJT:NE "SILOET".')
620 FCRKATC1', 48X, 'CE LL-5 Y-CELL STANOOFF IN TENTHS 3F A CD*, /,

1 53X, 'TARGET IS ', A20)
630 FOR1ATC ', 23X, F5.0, * DEGREES ELEVATION *, F5.0,

i • DEGREcS A:I*UTN CELL SIZE = *. F7.o, • MM*)
640 FDRMATC1X.65A2)
650 FCRMATC130X,'.')
660 FQRKAT('l')
670 FORHATCIX,/)
680 FORMAT (A)

END
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SUBROUTINE NUMRIT (WHITHER, WHAT, HOW)

INTEGER WHAT
LOGICAL HOK
CHARACTER *2 WHITHER

IF (HCW) T-HEN
IF («HAT .GE. 101) THEN

WRITE (WHITHER, 610)
ELSE

WRITE (WHITHER, 620) WHAT
ENDIF

ELSE
IF (»HAT .Gs. 100) ThEN

WRITE (WHITHER, 620) 99
ELSE

WRITE (WH:TH:S, 620) K23(WHAT, 25) *
ENDIF

EN3IF
R E T U R N

610 FORMAT ('**')
620 FORMAT (12.2)

END
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P3CSRAM FUZES

COMPUTES P»CiA3ILITY THAT A 2-FUZED PROJECTILE'S SECONDARY FUZE
t.ILL STRHi TARGET:
A) BiFCTH P R I M A R Y FUZE
B) DJ^INi PRIMARY'S DELAY

, (

WRITTEN 3Y PAJL TANEN5AUM, IM WHOM ALL BL41E LIES
ATTN: SLCSR-VL-G
AP3, MD 21005-5066

INT£i-R ASPECT, CYL1, OLY, DLY3AD, FUZE2, FZ1MXC, NMASPS,
N M C E L L S , R E A 3 N O

8;AL ill-, C^LLPH, CELSIZ, DIST, DLYP, ELEV, FUZE2P, HCEN, VCEN
DAY
ITITLE

c
j'v (51, FILE*'FUZINP»)

C3

J (51, 51C, E8S=30, 5

PJCCtSS NTXT VIEh
20 Ai'^CT = 1, NMA3PS

NMASPS, DAY, ITITLE

C ----
C
C ----

13

1HITIALIZ5 THI.,iS FCR THIS VIEW
NMCiLLS = 0
FJZ:2 - 0
FJ;^P = o
OLY = 0
OLY? = 0
RrAjNC = 2
R:-D (51, 520, ERR = 30, E-JO = *0) AZIM, EL5V, CELSIZ, FZ1MXC

F3R EACH CELL... READ DATA AND COMPUTE PROBABILITY THAT
SECO'OAPY FUZS WILL STRIKE FI9ST AND PROBABILITY THAT IT
WILL HIT DU5IN3 PRIMARY-FUZE DELAY.

KiejNJ = 3
HCEN, VCEN, OIST, CYL1, DLYBAD,
CELLPM

R r A D (51, 530, ERP. = 30,

IF (HCEN .NE. 999.3) THHN
IF (CYL1 .ST. ejmxC) THEN

FUZ£2 = FUZE2 * 1
FUZE2P = FU:£2P * CELLPH

t-OI =
IF (OLY3AD .EJ. 1) THES

DtY = iLY * 1
O L Y P = DLYP + CELLPH

E'OIF
NMCELLS = NMCELLS * 1
G:TO 10

ENDIF
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C OUTPUT RESULTS
WRITE (*, 610) ITITLEt DAY, AZIHt ELEV, CELSIZ. NMCELLS,

1 FUZE2, RcAL(FUZ£2) / REAL(NMCELLS) • FUZE2P,
2 CLYi REALCDLY) / REAL(NMCELLS)t DLYP

20 CONTINUE
STOP

C HANDLE INPUT ERRORS
30 IF CREAONO .EC. 1) THEN

WRITE C*, 620) READNO
ELSE IF (REAONO .ES. 2) THEN

WRITE («t 630) READMD, ASPECT
ELSE

WRITE (*, 640) READN3, ASPECT, NMCELLS + 1
ENDIF
STOP

40 IF (READSC ,E5. 1) THEN
W?1T£ C*, 650) READNO

ELSE IF (RcACNO .EJ. 2) THEN
WRITE (*, 660) READN3, ASPECT

ELSE
WRITE C*, i70) READND, ASPECT, NHCELLS * 1

ENDIF
STOP

510 FORMAT
520 FORMAT
530 FORMAT
610 FORMAT

i
2
3
4
5
6
7
8
9
*
1
2

620 FORMAT
1

630 FORMAT
1

640 FORMAT
1

650 FORMAT
1

660 FORMAT
I

670 FORMAT
1
END

(IX, 15, A19, A60)
(IX. 2F3.1, 24X, F3.1, 12)
(IX, F6.0, F7.1, F3.4, 2IS, F6.6)

'CTARGiT IS "', A60, *" RUN ON
' AZ1MJTH
' ELEVATION
* CELL SIZE
* NC\=MPTY CELLS THIS VIEta
'OCELLS HIT SY SECONDARY *UZE

PR03A2ILITY GIVEN A HIT
PS03ASILITY GIVEN A SHOT

'OCELLS HIT DURING FUZE DELAY
PROBABILITY GIVEN A HIT
PR03A3ILITY GIVEN A SHOT

C1INPUT ERROR ON READ NUMBER *, 11
•PROGRAM "FUZES" ABORTED')
CUNPUT ERROR ON READ NUMBER ', 11
•PROGRAM "FUZES" ABORTED')
C1INPUT ERROR ON READ NUM3ER ', 11
* C£LL=*. 14, / 'PROGRAM "FUZES"

ClPREMATURE EOF ON READ NUMBER *,
"PROGRAM "FUZES" ABORTED*)

<*1PR£MATURE EOF CN READ NUMBER ',
•PROGRAM "FUZES" ABORTED*)

C1PREMATUPE EOF ON READ NUMBER ',
' CELL*', I*t / 'PROGRAM "FUZES"

', AID, /
', F6.2, * DEGREES*, /
*, F6.2, ' DEGREES', /
', F7.2, ' MM*, /

*t IS, /
•, is, /
*, F4.3, /
*t F4.3, /
'. IS, /
•t F4.3, /
*t F4.3, /

. * ASPECT**, 13, /

, * ASPECT**, I3t
ABORTED*)

lit /

11, * ASPECT"*. 13, /

11. * ASPECT-*, 13,
ABORTED*)
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APPENDIX B

Sample Output
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ENTiR USE* RDUTINE S R A N D X

CPTIDN S£T TO SUPPRESS PRINTER OUTPUT

GE:MZTRY JF BROJECTILE SKIN CMM)
RADIUS GF CYLINDER 1 14.14
3TEP3ACK CF CYLINDER 1 5.36
RADIJS CF CYLINDER 2 20.00
STrPBACK Or CYLINDER 2 20.00
RADIUS OF CYLINDER 3 21.00
STEP3ACK OF CYLINDER 3 153.00
RADUS OF CYLINDER 4 57.45
STEP5ACK 3F CYLINDER 4 176.79
RADIUS OF CYLINDER 5 75.02
STEPbACK 3F CYLINDER 5 225.00

P L A N E T A R Y R A Y S PER CYLINDER 8

AZlMjTH .000 DEGREES
E L E V A T I O N .000 DEGREES

TARGET X Y Z
T A R G E T MINIMUM (MM) -3673.000 -1642.000 .000
T A R G E T MAXIMUM (MM) 6200.000 1642.000 2331.000
TARGET C E N T E R CMM) 1263.500 .000 1415.500
TA R G E T DIMENSIONS CMM) 9373.000 323*.000 2531.000

GRID PLANE
5ACK 2=F DISTANCE 6594.000 MM
CELL SIZE 100.000 MM
M:RIZDNTAL LENGTH 3234.000 MM
V E R T I C A L LENGTH 2PU.OOO MM
C E N T E R CMM) .000 1415.500
HCRIZDNTAL R A N G E CMM) -1600.000 1600.000
VE R T I C A L R A N G E CMM) .000 2800.000

NJM5ER HDRZ CELLS 33
N w M S £ R V E R T CELLS 29
NuMsER DF CELLS 957

FIRST SEED FDR RANDOM NUM3ER GENERATOR 0

OPTION SET TO COMPUTE RANDOM POINT IN CELL

57



END Or CASE 1

FIRST SEED FDR R A N D O M NUMBER GENERATOR 0
NEXT SeED FDR RA N D O M NUM3ER G E N E R A T C R 21337655

TIME FOR CASE 1 73.59* SECONDS

TDTiL TIME FDR CYLINDER 73.SC6 SECONDS

L E A V E USER ROUTINE 3RANDX

E\D DF RUN
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P R O G R A M

TARGET IS T-62A TANK DESCRIPTION CGIFT5) RON CN 09/23/35
AZIMUTH .00 DEGREES
E L E V A T I O N .00 DEGREES
CELL SIZE 100.00 MM

PROJECTILE IS DEMONSTRATION RJN
C H A R G E D I A M E T E R 103.00 MM
auILT-IN STANDOFF 250.00 MM
IMPACT VELCCITY 175.00 M/S
FUZE DELAY TIME .50 MS
X DISPERSION 400.000, Y DISPERSION *00.000
X CORRECTION .000, Y CORRECTION .000
N'JMEER OF CYLINDERS 5
LAST CYL IN P R I M A R Y FUZE 2
N J M i E R OF R A Y S PER CYL 3

5T
ST
ST
3T
5T

EP3
EP3
EPB
EPS
E?3

ACK
ACK
ACK
AC<
AC^

CF
3F
OF
OF
CF

c
£
C
C
c

YLI
YLI
YLI
YLI
YLI

NDE
NDE
NDE
NDE
NDE

R
R
R
R
R

1
2
3
4
5

1
1
2

5
20
53
75
25

.36

.00

.00

.79

.00
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PROGRAM FUZES

TASGET IS 'T-62A TANK DESCRIPTION (GIFTS) RUN ON 09/23/35
AZIMUTH .00 DEGRESS
ELEVATION .00 DEG3E5S
CELL SIZE 100.00 MM
NONEMPTY CELLS THIS VIEW 677

CELLS HIT 3Y SECONDARY FUZE 146
PP23A3ILITY GIVEN 4 HIT .216
PSJEA-JILITY GIVEN A SHCT .121

CELLS HIT DURING FUZE DELAY 55
P R O B A B I L I T Y GIVEN A HIT .031
><:3ASILITY GIVEN A SHJJT .053

63



This page Left Intent ional ly Blank



DISTRIBUTION LIST

No. of
Copies

12

Organization

Administrator
Defense Technical Info Center
ATTN: DTIC-DDA
Cameron Station
Alexandria, VA 22314-6145

1 HQDA
ATTN: DAMA-WSW
Washington, DC 20310

1 HQDA
ATTN: DAMA-ART-M
Washington, DC 20310

1 Commander
US Army Materiel Command
ATTN: AMCDRA-ST
5001 Eisenhower Avenue
Alexandria, VA 22333-0001

1 Commander
US Army Materiel Command
ATTN: AMCLDC
5001 Eisenhower Avenue
Alexandria, VA 22333

1 Commander
US Army Materiel Command
ATTN: AMCDE-DW
5001 Eisenhower Avenue
Alexandria, VA 22333

No. of
Copies

10

Organization

Central Intelligence Agency
Office of Central Reference
Dissemination Branch
Rm. GE-47, HQS
Washington, DC 20502

Central Intelligence Agency
OSWR/OSD/GPWB
Washington, DC 20505

Commander
Armament Research &

Development Center
USAAMCCOM
ATTN: SMCAR-TDC
Dover, NJ 07801

Commander
Armament Research &

Development Center
USAAMCCOM
ATTN: SMCAR-TSS
Dover, NJ 07801

Commander
Armament Research &

Development Center
USAAMCCOM
ATTN: SMCAR-LC
Dover, NJ 07801

65



DISTRIBUTION LIST

No. of
Copies Organization

Commander
US Army Armament Munitions

& Chemical Command
ATTN. SMCAR-LEP-L
Rock Island, IL 61200

Commander
US Army Armament Munitions

& Chemical Command
ATTN: SMCAR-ESP-L
Rock Island, IL 61200

Director
Benet Weapons Laboratory
Armament Research &

Development Center
USAAMCCOM
ATTN: SMCAR-LCB-TL
Watervliet, NY 12180

Commander
US Army Aviation Research

& Development Command
ATTN: AMSAV-E
4300 Goodfellow Blvd
St. Louis, MO 63120

Director
US Army Air Mobility Research

& Development Laboratory
Ames Research Center
Moffett Field, CA 04035

No. of
Copies^ Organization

Commander
US Army Communications-

Electronics Command
ATTN: AMSEL-ED
Fort Monmouth, NJ 07703

Commander
ERADCOM Technical Library
ATTN: DELSD-L (Reports Section)
Fort Monmouth, NJ 07703-5301

Commander
US Army Missile Command
Research, Development, &

Engineering Center
ATTN: AMSMI-RD
Redstone Arsenal, AL 35808

Director
US Army Missile & Space

Intelligence Center
ATTN: AIAMS-YDL
Redstone Arsenal, AL 35808-5500

Commander
US Army Mobility Equipment

Research & Development
Command

ATTN: DRDME-WC
Fort Belvoir, VA 22060

Commander
US Army Mobility Equipment Cmd
4300 Goodfellow Blvd
St. Louis, MO 63120

66



DISTRIBUTION LIST

No. of
Copies Organization

Commander
US Army Tank Automotive

Command
ATTN: AMSTA-CG
Warren, MI 48090

Commander
US Army Tank Automotive

Command
ATTN: AMSTA-TSL
Warren, MI 48090

US Army Armor & Engineer Board
ATTN: STEBB-AD-S
Fort Knox, KY 40121

Project Manager
Tank Systems
ATTN: AMCPM-GCM-SW
Warren, MI 48090

Program Manager
Tank Systems
ATTN: AMCPM-GCM-SA
Warren, MI 48090

Project Manager
Fighting Vehicle Systems
ATTN: AMCPM-FVS
Warren, MI 48090

Project Manager
Tank Main Armament Systems
ATTN: AMCPM-TMA-PA
Dover, NJ 07801

No. of
Copies Organization

Commander
Combined Arms Center
ATTN: ATZL-CG
Fort Leavenworth, KS 66027

Commander
US Army Combined Arms Combat

Developments Activity
ATTN: ATCA-SA
Fort Leavenworth, KS 66027

Commander
Concepts Analysis Agency
8120 Woodmont Avenue
Bethesda, MD 20014

Commander
US Army Foreign Science &

Technology Center
ATTN: AMXST-MC-3
220 Seventh Street, NE
Charlottesville, VA 22901

Commander
US Army Training & Doctrine Cmd
ATTN: ATCD
Fort Monroe, VA 23351

Commander
US Army Training & Doctrine Cmd
ATTN: ATCD-M
Fort Monroe, VA 23351

67



DISTRIBUTION LIST

No. of
Copies Organization

Director
US Army TRADOC Systems

Analysis Activity
ATTN: ATAA-SL, Tech Lib
White Sands Missile Range,

NM 88002

Director
US Army TRADOC Systems

Analysis Activity
ATTN: ATAA-TEM
White Sands Missile Range,

NM 88002

Director
US Army TRADOC Systems

Analysis Activity
ATTN: ATAA-TFB
White Sands Missile Range,

NM 88002

1 Commander
US Army Field Artillery School
Fort Sill, OK 73503

1 Commandant
US Army Infantry School
ATTN: Infantry Agency
Fort Benning, GA 31005

1 Commandant
US Army Infantry School
ATTN: ATSH-CD-CSO-OR
Fort Benning, GA 31005

No. of
Copies Organization

Commander
US Army Armor Center
ATTN: ATZK-CG
FortKnox, KY 40121

Commander
US Army Armor Center
ATTN: ATZK-CD
Fort Knox, KY 40121

Commander
US Army Armor Center
ATTN: ATZK-M1
FortKnox, KY 40121

Commander
US Army Development &

Employment
Agency

ATTN: MODE-TED-SAB
Fort Lewis, WA 98433

Air Force Armament Laboratory
ATTN: AFATL/DLODL
EglinAFB, FL 32542-5000

Commander
US Marine Corps
ATTN: APW
Washington, DC 20380

68



DISTRIBUTION LIST

No. of
Copies Organization

1 Commander
Marine Corps Development &

Education Command
ATTN: Plans & Studies Div
Quantico, VA 22134

1 Commander
Naval Weapons Center
China Lake, CA 03555

1 Commander
Marine Corps Development &.

Education Command
ATTN: Firepower Division
Quantico, VA 22134

1 AFELM, The Rand Corporation
ATTN: Library-D
1700 Main Street
Santa Monica, CA 00406

Aberdeen Proving Ground

Dir, USAMSAA
ATTN: AMXSY-D

AMXSY-MP (H. Cohen)
Cdr, USATECOM

ATTN: AMSTE-TO-F
Cdr, CRDC, AMCCOM, Bldg. E3516

ATTN: SMCCR-RSP-A
SMCCR-MU
SMCCR-SPS-IL

69



This page Left Intentionally Blank


